Stimulation by TLR5 modulates osteoclast differentiation through STAT1/IFN-beta.
Osteoclasts are bone-resorbing cells that are differentiated from hemopoietic precursors of the monocyte-macrophage lineage. Stimulation of TLRs has been shown to positively or negatively modulate osteoclast differentiation, depending on the experimental condition. However, the molecular mechanism by which this modulation takes place remains unclear. In the present study, we examined the effects of flagellin, a specific microbial ligand of TLR5, on the receptor activator of NF-kappaB ligand (RANKL)-stimulated osteoclastogenesis. Flagellin suppressed RANKL induction of c-Fos protein expression in bone marrow-derived macrophages without affecting c-Fos mRNA expression. Ectopic overexpression of c-Fos and a constitutively active form of NFATc1 reversed the flagellin-induced anti-osteoclastogenic effect. The inhibitory effect of flagellin was mediated by IFN-beta production. Flagellin stimulated IFN-beta expression and release in bone marrow-derived macrophages, and IFN-beta-neutralizing Ab prevented the flagellin-induced c-Fos down-regulation and the anti-osteoclastogenic effect. IFN-beta gene induction by flagellin, LPS, or RANKL was dependent on STAT1 activation. Treatment with flagellin or RANKL stimulated STAT1 activation, and STAT1 deficiency or the JAK2 inhibitor AG490 dramatically prevented IFN-beta induction in response to flagellin or RANKL. In addition, STAT1 deficiency abolished the anti-osteoclastogenic effect induced by flagellin or LPS. In contrast, flagellin stimulated osteoclast differentiation in cocultures of osteoblasts and bone marrow cells without inducing IFN-beta. Thus, IFN-beta acts as a critical modulator of osteoclastogenesis in response to TLR5 activation.